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Abstract of J P8 1 63093 
PURPOSE: To monitor a strength of each of 
wavelength multiplex signals and wavelength 
by receiving the wavelength multiplex signal 
with a spectral means and a photodiode array 
and specifying the wavelength at a position of 
a photodiode detecting an optical signal to use 
small sized and passive optical elements. 

CONSTITUTION: The circuit realizing the 22 
method is made up of an optical integrated 
circuit element 23 integrating an optical guide 
path 5, an optical diffractive grating 3 and a 
photodiode array 4 and up of a digital circuit 24 
including an A/D converter 6, a processor 7 
and a memory 8. Then a wavelength multiplex- 
signal is received by a spectral means (optical 
diffraction grating 3) and 2n-sets or over of 
photodiode arrays 4 and a wavelength is 
specified depending on a position of a 
photodiode 4 detecting an optical signal. That 
is, the optical diffraction grating 3 resolues the 
wavelength multiplex signal 2 into optical 
signals 1-1,1-2 and the diffracted optical 
signals 1 -1 , 1-2 are received by the 
photodiode array 4. Number of photodiodes is, 
e.g., 8 and it is a multiple of 4 with respect to 
number 2 of the optical signals 1-1,1 -2. 



2^ *ut 



\ 

-2 HL 



24 



I 



I 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP8163093&F=0 



2006/05/17 



Clfl>B*BttflFff (J P) 02) £j gg <$ ft ^ ^ (A) (iDfcttflS&H** 

^3^8-163093 

(43)&HB ^8^(1996)6^215 

(so intci.' sawe# /fwsss^ fi 

H 0 4 J 14/00 
14/02 

H 0 4 B 9/ 00 E 



§2ES!3R TftStJft iS*^OS6 OL (^ 6 K) 



(21)fHK#^ 


^¥6-306020 


(71) USA 


000005108 










(22)fflBiB 


3pj£64f(1994)12£ 9 B 










(72) ?mm 


ttfi Otlf 








«R«BI»#**3&^ffi 1 TB280SM 








«S^?t B 
















Mfmmft3?i&m>rm 1 t b2so#«i 



















(54) ISZWOZm 



(57) 

m&mm 2 «, 2 1 1 2 n « w 
107 u-rit* b k 4 tT*»t u w§&m?> 

* h ^ *- K 4 ©(MUSS* W£ U 1 W± n li© 

5c 




1-1,1-2 : 

2 : 2ft**HI* 

3 : -JtEltfrffi-f 

4 : TUfibJKh^M-K 

6 : A/D£?*S» 

7 : t ^'UVD-fcvtT 



8 : X^'J 
11 : 
21 : 

22= ?A***atf*t»? 

24: 7^*8* 
26= #*5J3&7M- 



(2) 



1 



fc * h 94 *- K fc fc i t> S3t U ±1 Kttfc bfc Wi 
Hjbfc*h^*-F©ttgfcJ:oT&g£^U ± 

EKR^sg^gja-r «• 1 < 

ftfe b < tt^-CiS^ra^fK^^f* c. k*W ftfc?" 
K fi^tB b Tcm^(0-k * 2fc<fcoT^i2-f3<:fc£# 

ft t -f * »#s i $ ^ ttt»*^ 2 iBgoaH^sg^* 20 

5* h 2V*- F7b-f fc l oO¥3W«S«±K:ft8Kt 
ZftXis 5 , ±E* h h7W*i*f«* F 

b < &3-3£gt> b < a tn5ws*n>*fc*— £ 

gg^e-*#ii. 
[««55] ±E*h^*-H7WB^ ^©ft*!* 30 
A/DaUWe7*s?*;WkU **'J fcx^^a-fe 

•v p. a s x * ;naesic * k> fm. u f *v * 

- KOtfAttttOttiE, fc b < ttS* fc * F 94 *- F 
ffig§S&©fiIE, fc b < tt*©IS#*HB$fc«jE-r 5 C 

ssst we&s c fc £itft fc-r sn&g i 

BSIIloBgaKUn 40 
[000 1] 

3&fcfcft£S«^©2f«. ggfeJIfMISWlcJlv 
[0 0 0 2] 

[se*©sffi] 3t*«^mesis/^-rAot£*eflfcbT 
a, 0 7 t^t* 3 ^ ftMS^mstdllS i o o fcft 
tf««a2 0 0fc3tt$«»B3 0 0fc, *n6*ts^w 
7 7^/^40 43 «ktiF 4 1 frBflMJSttTVS. 

s&flggi ooa\ *gg*©&* vtmrnsa A^sa* so 



8- 1 6 3 09 3 

2 

1 *Htfj-rsjt2Sg« 1 0 fc, JfcB**dl*L* 

s^gg^- 2 tcfs&ttH 1 1 *»&m**nTv»*. ft 

^S§2 0 0tt%J|Hfg2 0 fc#g»2 1 fc&fi^fi 
g**=.*2 2*gtt»J*fcaoTV*. 3tSffiSS3 
0 Oti3te«MI»3 3 fc#£f§3 0 fcg&©&S7^;l/* 
3 1 43±tffflSOJHMI»3 2mM(c*ot^ 
*o ±E&S^SfI^ J &-£ 2 2ti£3i£ft3&fi^It 

«*2*t-*u gg^fcttrrsBW-eRgsnr^ 

So 

[0003] £&£ft£&fi£fi«#2©x^ f;v£ 
sfcttT-a<, i ©!ifi43«fctfk«**-^-r 

S£fc#&g-ea&5. 8tgfcBM-5 
£»8l lOHOllffl (08 (b) ) fti§i®#§2 
OSOftfi^FttEiSf-ir^l/BBOSfitfESOttai (08 
(c) ) tf£3o »«**=*"r*B«tt» ft§ 
fflgtt3 0 o tc*v^Tifffl{lcfflv^n58I7^;V 

#3 iogjge-^^fifc, gg-rsftfpf©^©? 1 

n©^tB (0 8 (d) ) T*&3o 
[0 0 0 4] ffift^fi«^^-^T5fcJ6C r&g© 

«^€:-*©«««a*afcbT, »5IS7r7U 
ofco bfrU ^SS!7x7U -^D-ti*|«Wtcl!)< 

[0005] *«fi^csjsa^aa«fi«soiES» 

ffi-T?.^fe#P¥5-3 2 7 6 6 3^t^?nr^ 

s. b^u sfi©««*ss<ifcfl«7?tav^*«fe 

[0006] 

BEW^fl?aL*5fc-rSHH] ^h7A7t^ 

vsTSrte T«Sfioif * t* # a^> fcV^5 IQIB^ 

[0 0 0 7] *«W©B«li, /J^03t*T*fet)Rlil 

gi5^•^av^^?^ffl^^T^Sft^fi«^© : &^i^©^S 
fc i&ftcDjf;^^- ^ SKfi^fifi^^- #7?r££ 
'#5CfcCS5o Sfc *JBBO«!<0lfi(i, MS ($ 

[0 00 8] 



(3) 

3 

{SO±©7 W {t L fc * h *V *- F t £ * 0 S3t U 
±K£ft l/fc3fc«^*8tBLfc* h *V*- FOffiBK 

±nffl©at€^fcOV»T» 5-j£5kb<tt&3£g£>b< 

fEffi©g«tt, A/DgglS§£:xv ; 2;l'-/a-tr;'tft* 

[000 9] 

[ftH] 2 nfflW±0*b^*- F©7b 

&gtt&ffl $ n 5 * h *V *- F (D&SIC i^Tt-? 

^©ftffi^fco^r&fitfTna^ft^&afc&t a 
tt. ##©ftMfcg&KTnfcl§£T*©&Mfc©3o© 

•etS* h*V*- h7Wt!2Sft*b^*- f© 
Stt3n«±W5. £fc, *h^*-HKJ;oTtt 

[ooio] ±isflfi©@^a^-r^fci607 i i/* 
*;Mii&tt"3€©<fc5fcibfFr*. *h*v*-F©m 3 

5 C 

[0 0 1 1] 

So mtt#38rcfc±SS*£MWt- *#£©** 
#J%^-f0> H2tt±ffiiliitHfcfcW-S£«©fc*fcp 
tB, H3tt»fiifc£#ft©BHIiB* B4tt*8B©fl!l 

[0 0 i 2] ^^©Sft^MflWt-^fcfcttS-* 
»J©«j££0 1 £^1~o 3t*iS!S5 £ft[s]#T*&?3 
* h 94*- F7 W 4 tf&ftft:? nfc7t*««? 2 3 
A/DgMg6i::/a-t>y9-7i:^y8%#tyT ; 



#H¥8-1 6 309 3 

4 

S?*;l/[5]8&2 4 fc*»6«J**nT^*. 
[0 0 13]$f\@2 (a) Kl^-r«t54^^h;l' 

2 ttft#&8& 5 K cfc o T^HaH? 2 3 ©*K* 

7tfnST^TF3-\^^e»n?.c ^m^simm 
%nm^ 2 %&ft{§^t i - k 1-2 tcft&t&o 

£ ioT«3t«n*. * h 2V*~ FOJKfStt 8 
»k 3tfi*l-K l-2©tfc2©4teT*&3o 
tifcffi-^0 2 (b) tc^To <:©{I^£tt&ft£»I 
^2©X'<*h;l/&RttbTV5o fcfEU *Htttt*l* 
2V*- KOttBT* D . Witt* h F©tH*J 
tET-S D , iEStftS**^!*** bT tt^fcV\> 
[0 0 14] OfC, r> 7 ^;HslK2 4ic£&ffiE1&@£ 
COl/^Tii^-rSo 0 2 (c) lcSLfc#*h$r-f*— 

F©aaa#tttt^*u 8KEiibT*«. mmznrcm 
fcfc# ayfcfc^H- b, ( d ) t^-r * 3 1 - 

[0 0 15] ««K**03itBS*BI3*fflV'TttWr 

3o jmroafitte-^a«**bfc* b^v*- Ft 
iotftsso .fc&iEafcSfifcsafsfcafctt. § 
h *- Fjftt©»«*tt*waFe* f » ^ * u 8 

fcSfiWttfcettbTfcS. fJ^-tt03 (a) ©<k^t 
e-^^20©* b^V*- FfcSfc*^ Tva^Q-lc 
9^T, SSgA^n^ni 6t 1 7T?*ofci:f «. 2 
OCD*F^*-F©JSStt, 03 (b) 
»SWttR6fcR7*Jt-3T^«o SfiffiOi^OS 
(A) /R7 (A) **h^*-F0a*0 
11/12 ©KHT?*«. I 1 / I 2 = R 1 
(A) /R2 (A) fctttf-SfSKfiAfcarrcfcE 
cfc D . ^ffi^ 1 — K 1-2 CD&fi^^tB-T S C i:^T- 

[0 0 16] *SMaEfett«*h^*-FOififiW« 
tt, eSLT^SMOf-^OKfKctS^l^iltt 

<4§ 0 3^h-f»?H«**«%#*-rSi:, *h^V* 
-F©»tt)t'fli^©a©3^6 1 O^jgST'feao 



(4) 



8-163093 



[0 0 1 7] O^ffcr^^BBSffl^SCfcfc.feO, 
*-F©BS«Fte*B*rscfcfc±!K 41&S&H© 

[0 0 1-8] ^SKBlcfe^Ttt, ffi©HS£0!!£:LT0 4 
2 6*JB^T, ±KBfc**SB5«©2fc<fc 

[0019] ±E5aS0!Tti:i£fi£SStf 2 -e* -a ft . 
i)\ ^fiftfi*&t^<Tt»Rr«T-fe*. $ft, £S3& 
tf#*fc£v*frlcli:, io©3fcB?fc*!>B**BB 

o*©w«fc:#«u ftflfWcrfcfct-^rsjifcfeRr 20 

[0 0 2 0] ^MOt-^Stt^Sft^SSSfiSeBt 
JSE bftHSteOO»JK*H 5 icwf. 2 0<D)fc3£«« 1 
0fr5©3fcfi^l-K l-2tt£BSl 1 £«fcoT& 
M^n, «ft£SB#2K:fcS. «fi£BB#2*#& 
f§2 lJctoT^HSU $raLfcB»fe*»«fcJ:S-t 
ESS£fi#9*-* 2 2 A2rT 5. ^ftM^ l - 

aaic-^nstwBTscfc^f^^o &tti£nft?fcfi© 30 
-rn^^^^tg 1 0 K»ar 5 c 1 1 ± 0 , 
1-1, i-2«Wftft**B£fl:-r*ckOTr«t**o 

££0, 1 ©SA#«©iSiB«tt©tf 60s* 

f«J*B^3i***ffiT?t5. *tHLfcS«* 1 - K 

1 - 2 ©fiJg^Tft&fiSS 1 0 £»ilf 3 d t fc * 5 , 
£&i§ 1 1 ©BBBttOtf 5ot*«BT* t 

[0 0 2 1] *WHO*:i**tt*3ttilM'MHMfc*& 
ffl LftlMt09©*«*H 6 fc^to Tfetgiti^gB 2 0 40 
0 1 A* * nft&fi^fiffi^ 2 tt)t««HB 2 0 «fc D * 

««nft©^^Hft«2 nctoassftSo assnfc 

«*«©H»tt»B£B«**-* 2 2fc*oT»MI 
^©^gjb^-^^n^o ±B«tfll^©3l***-* 
I" 5 C £ K «fc K> , ft* 1§§ 2 0 ©5&tf#©ifcH&#& K ct 
t>4fc**3teB^ GflAtfl-K 1-2©»SS* J E- 

BBttfciS-lc-e**. S5fctttBLftifuSg©»3»te 



a-rs;5fafe»rai'e&?>, $ft, c(Dmmimsmmm 

(E7©3 0 0) K::fc^Ti£fi£fi{I^2£^*-t3 

[0 0 2 2] 

KW©»IH ±35©<fc 5 Kl*f8!BK:<fc 

BB©»*BWft4nBW±©«B** 

Jt-TS^Si:, »ftUMtB€*2nBtt±©7Wfc 
tfc*h^-f*-Ki:lcJ:DWeU ±i2#ftbft7fti 
5*tttH Lfc* h 2V*- F©titBfc:<}:oTiftfi*4#£ 
U ±fE&fi£fiH^£m)£"r& l W_hnffl©3tffll^K: 
WT, SSfifclXttSBUSfclXtt*©!!***- 
^rscfctcfcD, 8«^M*©**fll^lc45W-** 

st^t^^fc^-^-rscii^-etSo *ft> * 
t*«{tr5ci:«^rffi"pa&D, fro, prass##ft^ 

[00 2 3] $6>tc£ft, ff^/l«8*ffll'^ttlC 
ioT, *h$f>f*-F©tB*©tSBE#SSfcfT5C4: 
WffitW, cntiD, *»ft3te«?©Bfl*8:2 
©B«*lHBW*ci:*«T**. 

CHiB©1B#«:«W] 

[B l ] «eHC **»ft**fll*E-**tt©**W 
[B2] iffillBfllfcfcttSSSB©^***^* 

(a) ~ (d) c^-ra-pfeSo 
CH3] BJBkJbSrttSBwrsBT* (a) asiEL 
ftjta*. (b) tt^PDBASwrBT**. 

[04] 4^B©ft©**W*w"rBJ*Bt?**. 
[0 5 ] 498B«Bft^S9£ABBIcjS» LftHfiSB© 

«5E*jR-rB-e**. 

[B6] *BB«*«tiBBBK(fifflbfc*BW©BiaW£ 
jjVfBT&3> 0 

[07] igfi^aesi^7,7 i A©««^-r0T'$.5 o 

[08] fefi£M#*t©7.^ h;l/*^-f0T\ 
(a) , (b) , (c) , (d) ttlWIRx B9B, 

*/ntg&fiM, &fi-rn©^^ : en ; fn^-r0Tfe 
[??#©iJi^] 

i-u 1-2 7t«^ 2 m&zmm 
3 ftumte? 4 7w<tm 

— F 

6 A/Dgjfe8 7 xv^^^^a-t 

8 ^^t'J 1 1 

2 1 2 2 Mfi^fiffi^f 

2 4 xS^^/HlWS 2 6 3ttBB»7b 

4 



1#§§¥ 8-16 3 09 3 



[HI] 



[02] 




1-1 


,1-2 : 


8 : 




2 : 




11 : 




3 : 




21 : 




4 : 




22: 




6 : 




24: 




7 : 




26: 





(a) 
cmw) 

(t» 

PD£75«£ 
(V) 



CO 

(v/mw) 



<mW) 



1 A A 

A/a 



1 2 3 4 5 6 7 8 PC*^ 



O O O 



O O 



1 2 3 4 5 6 7 6 PD#^ 



A /\ 



1 2 3 4 5 6 7 9 PD#^ 



[05] 



IS 3 



[03] 



(a) 

cmw) 
(b) 
cv/mw) 




H4 



5 6 7 8 PD#* 



R7U) 
5ft*. 



S5 





[06] [07] 




(6) 



[B8] 



(a) j 
5feSft* 


A A 


(b) J 




(C) 


I AA 


(d) 


A A. 



JP08-1630393 , June 21, 1996, English Translation of [0020] to 
[0021] . 

[0020] Fig. 5 shows the configuration of an embodiment in which 
the monitoring method of the present invention is applied in 
a wavelength multiplexer. Optical signals 1-1, 1-2 from two 
optical transmitters 10 are coupled by a wave coupler 11 and 
formed as a wavelength-multiplexed signal 2 . The 
wavelength-multiplexed signal 2 is separated by the wave 
separator 21, and the separated signal is input into the above 
wavelength-multiplexed signal monitor 22 based on the present 
invention. Signal wavelength displacement can be detected by 
monitoring the wavelength of the optical signals 1-1, 1-2. 
Stabilization of the wavelengths of the optical signals 1-1, 
1-2 is afforded by the feedback of the detected wavelength 
displacement to the optical transmitters 10. In addition, the 
intensity of the signal that contains the dispersion in 
transmission characteristics of the input ends of the wave 
coupler 11 can be detected by the monitoring of the intensity 
of the optical signals 1-1, 1-2. The dispersion in the 
transmission characteristics of the wave coupler 11 can be 
compensated by the feedback of the intensity of the optical 
signals 1-1, 1-2 to the optical transmitters 10. 
[0021] Fig. 6 shows the configuration of an embodiment in which 



1 



the monitoring method of the present invention is applied in 
an optical amplifier repeater* A wavelength-multiplexed signal 
2 input into an optical amplifier repeater 20 is amplified by 
an optical amplifier 20 and then separated by a wave separator 
21. The wavelength-multiplexed signal monitor 22 monitors the 
intensity of the optical signals of part of the separated 
optical signal- The difference in intensity of the optical 
signals generated by the wavelength dependency of the gain of 
the optical amplifier 20, for example of 1-1, 1-2 , can be 
detected by the monitoring of the intensity of the above optical 
signals. The gain characteristics can be made uniform by the 
feedback of the above difference in intensity detected in this 
way to the optical amplifier 20. Furthermore, as the feedback 
destination for the detected difference in intensity, a method 
for the feedback to a section comprising optical transmitters 
other than the optical amplifier 20 is also possible and, in 
addition, this function can also be facilitated by the 
monitoring of the wavelength-multiplexed signal 2 by an optical 
receiver (300 of Fig. 7). 



2 



